
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



[ H3 ] 



Jn Account of EXPERIMENTS made to determine the 
TEMPERATURE of the EARTH's SURFACE 
in the Kingdom of Ireland in the Tear 1788. By the Reverend 
WILLIAM HAMILTON, F.T.C.D. and M.R.LA, 



J. T is a queftion as ancient as the days of the Scythians and Read Dec. 
Egyptians, whether the temperature of the earth be a perma- ' ^7^^* 
nent or variable quantity *. Unfortunately thefe early nations, 
deftitute of proper inftruments for afcertaining the temperature 
of their refpedive kingdoms, have not given us any afliftance 
in refolving this curious and interefting problem, which has been, 
handed down to pofterity with no other attendants than vague 
and illulive fpeculations. 

* See Juftin, 1. 2, c. i. 
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In the prefent age this enquiry has been revived, and purfued 
with all the fruitlefs enthufiafm of antiquity, affording the 
cteareft proof that the fpeculative reafonings of mankind for 
three thoufand years, are unequal to the ta£k of deciding a 
queflion which attentive experiments would probably have 
refolved in a much fhorter period of time. 

The Count dc Buffon has indeed ventured to aflert that the 
temperature of the earth has been for many ages a decreafing 
quaatity ; but a flight view of the fteps by which that gentle- 
man conduded himfelf to this hafty opinion will eafily fatisfy 
one that neither his experiments, nor his reafonings, are 
adequate to the conclufions which he has deduced from them ; 
fincc it is obvious that any proofs derived from the cooling 
of heated bodies on the earth's furface, in a medium of known 
dcnfity, and a determinate capacity for receiving heat, become 
extremely deceitful when applied to the diminution of tempera- 
ture which may take place in a body fituated, as the earth is, 
either in vacuo, or in a medium whofe denlity and capacity for 
heat is altogether indefinite. 

From obfervations on the warmth of the earth itfelf, on 
the heat of various fprings of water, and on the eruptions of 
volcanoes, many philofophers have been led to conclude the 
exiftence of a central fire, by which thcfe phaenomena might 
be explained ; and, were this conclufion well founded, it might 
feem that the temperature of the earth's furface ought to be 
an encreafing quantity : but it is certain that the accumulation 
of heat communicated to the furface of the earth in fummer, 

will 
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will fufficiently account for its relative heat in winter ; while 
the decompofition of various minerals at confiderable depths, 
will afford a reafonable explanation of the other phaenomena : 
fo that thefe obfcrvations do not at all neceffarily lead ns to 
believe in the exiftence of a central fire, and experiments 
made at confiderable depths within the earth, evidently tend to 
difcountenance it. 

Whatever be the truth, whether the general temperature 
of the earth be an encrcafing, a permanent, or decreafing 
quantity, it is likely that pofterity will be able to form 
a probable conclufion on the fubjc€t, from a comparifon of 
future experiments with thofe of the prcfcnt age. But there 
is another queftion of fufficient importance to us, which may 
poffibly admit of an earlier anfwerj Whether the temperature 
of particular countries be fubjcdi to any confiderabk variations, 
which, in the courle of ages may be capable of influencing 
their vegetable and animal productions, and the affedions of 
their atmofphere. 

We have experience enough, even in our temperate ifland, 
to fatisfy us, that the caufes of heat and cold are not abfolutcly 
uniform j fince it never happens that two fucoeflivc years drc 
alike throughout, in the temperature of their feveral months : 
Inftanccs have even frequently occurred, wherein the temperature of 
the month of January has rivalled the genial warmth of May. 
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Wp often behold a fucceffion of years wherein winter feen>s 
to have entirely loft its ufual horror, while the arbutus, the 
laurel, the myrtle, and the rareft fpccies of evergreens, fpring 
up with the vigour of indigenous plants, almoft emulating in 
lizc the trees of the foreft. Again, periods occur which fenfibly 
remind us of our vicinity to the polar ice, periods in which 
the luxuriant foliage of our more tender plants is entirely 
withered and deftroyed, and when even the mountain pine can 
fcarcely maintain its hardy flioots. 

Hence it is plain, that the fourccs of heat and cold in our 
climate are variable in different years ; and it is a problem, 
curious and interefting in its own nature, to determine what 
may be the efFe£l on the general temperature of the kingdom, 
whether it be an cncrcafing or decreafing quantity? whether it 
be fubjedt to periods of encreafe and of diminution ? and whether 
thefe periods, and the rate of their variations, be uniform or 
irregular ? 

For this purpofe I have endeavoured, by fuch means as were 
in my power, to afccrtain the temperature of the foil of Ireland, 
from its fouthern to its northern coaft, in the year 1788 and 
part of 1787, the refults of which I here offer to the academy. 

But firft, it will be necefTary to ftate the methods which 
have been ufed to procure thefe refults, that fhould it be 
thought worth while to repeat the experiments at any future 
time, they may be made under circumftances as nearly fimilar 

as 
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as poffible to the original ones, which alone can give us reafon- 
able hope of a right conclufion, where the difference of temperature, 
even in a great number of years, will probably be exceedingly 
fmall. 

Experience (hews us, that the furfacc of the earth enereafes 
in its heat during the fummer, and decreafes during winter; Of 
this our fenfes give us fufficient notice ; and were the greateft 
heat in fummer, and the leaft in winter obfcrved, the mean of 
thefe would give a rcfult fomcwhat approaching to the mean 
temperature of the furface of the earth during that year. 

But the quantity thus refulting, would fcldom correfpond 
accurately with the truth ; becaufe, the furface of the earth being 
expofed to the immediate effcds of the atmofphere, to rains 
and wind, to clouds and funfhine, it is evidently fubjedl to 
rapid diurnal variations of heat, which render it an unfit ftandard 
from whence to derive the mean temperature of the year, by 
any indudion from a fmall number of experiments. 

At the depth of thirty, forty, or fifty feet beneath the furface» 
thefe diurnal variations feem to lofe their influence j while a flow 
and gradual change of temperature takes place, which is not 
fenfible except after intervals of many days. At fuch depths 
the earth, in our climate, is ufually found at its loweft degree of 
cold about one month after the vernal equinox ; from that time, 
it flowly and progreflively acquires heat, until about a month 
after the autumnal equinox, at which period it commonly pofl^eflTes 
its maximum of temperature. After this, gradually parting with 
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heat during the winter, it becomes again cooled to its extreme 
degree foon after the commencement of the following fpring*; 
and thus fuffers as it were an annual tide of temperature, higheft 
before the beginning of winter, and loweft at the commencement 
of fpring. 

Hence, by proper obfervations, we have an opportunity of 
difcovcring the proportional increments or decrements of heat 
communicated to the mafs of earth at certain depths, during the 
months of any one year, for the purpofe of comparing them with 
the refpedtive increments and decrements of the correfpondent 
months of any other year : and alfo, from an obfervation of the 
maximum and minimum of heat in different years^ we are 
enabled to derive the mean temperature of the outward mafs 
of earth in fuch yearsy and thus to make a comparifon between 
the annual temperatures themfelves at different periods. 

At the depth of eighty feet beneath its furface (in covered 
fituations) the earth is not at all affeded, even in many months, 
by the fuperficial alterations of heat ; and the moft fenfiblc 
thermometer is fcarcely competent to difcover any change through- 



* The times of the year at which the maximum and minimum of temperature 
happen, are diiFercnt at different depths, earlier at a lefs depth, and later at a greater. 
Heavy rains about the equinoxes feem to expedite the efFcdt : Thus, in the wet 
autumn of 1787 the temperature began to decreafe in the beginning of 0£tober, in 
fituations, where, in the dry feafon of 1788 it did not take place till the month of 
December. Count Caffini informed me that the fame obfervation was ufually made 
in the cave of the Obfervatory at Paris. 
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out the year. Here then the diurnal and even monthly variations 
of temperature lofc their influence, and the annual changes alone 
become perceivable. 

Hence it appears that the diurnal variations of temperature 
inanifeft their efFeds at the furface of the earth, where they are 
beft to be obferved. That the monthly changes alone, are 
perceivable at depths of thirty or forty feet ; in which fituations 
we have the power of comparing correfpondent increments or 
decrements of heat in diiFercnt months with eacli other, or 
even the medium temperature of different years. It further 
appears that at |:he depth of eighty feet and upward, even the 
monthly variations lofe their influence, while the annual changes 
alone, become perceivable : At fuch depths, therefore, the accefs 
or diminution of heat, in fucceffivc peripds of years, may moft 
accurately be obferved j and attentive experiments, thus made 
in different climates, may not only throw light on the variations 
of temperature in fuch particular climates, but may at length, 
tend to folve the problem concerning the general temperature of 
the earth itfelf, which has in vain been agitated for fo many 
ages. 

The beft method of determining the degree of heat, at con- 
fidcrable depths, might naturally feem to offer itfelf in mines j 
but experience proves thefe to be extremely fallacious, fince the 
decompofition of mineral fubftances often produces cafual varieties 
which may very much miflead us. Thus, to give a finglc 
inftance ; the ftreams which run from three of the principal levels 
of the Ballycaftle coal pits give a mean degree of heat equal to 5 1^ 

of 
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of Farenheit's fcale, which is three degrees above the general 
temperature of the northern coafl, and equal to that of Cork, 
though fituated above three degrees of latitude farther to the 
fouth : while the water, iffuing from a new level opened in 
the year 1787, produces a mean temperature only equal to 46°, 
which is two degrees below that of the northern coafl: itfclf^ 
fo that in thefe pits there is a variation of five degrees of 
temperature at the leall ♦. 

For this reafon experiments are rather to be derived from 
covered wells of pure water ; and it matters little whether fuch 
wells be fupplied by fprings, or by a flow filtration, fince the 
water, long refting at the bottom of each well, will always give 
the temperature of the earth at that depth ; and confiftence, or 
inconfiftence, in experiments made at diflierent places not very 
diftant from each other, will always enable an attentive obferver 
to conjedure concerning the fairnefs of the trial. 

The firft table, which is annexed to this paper, marks the 
temperature of the coafl of Ireland in different degrees of latitude. 
By this it will appear that there is, at prefent, a difference 
of ^-~ degrees of heat, (as marked by Farenheit's fcale) between 
our northern and fouthern coafl, through a difference of latitude 
equal to 30 18'; fo that the variation of heat, in our ifland, is 

* This latter level is opened on a little bay called Port na Graigh, (the Mares 
Port) } and I was conduced to it in confequence of the complaints of the workmen, 
•who fufFered very much from the intenfity of the cold. It was then the month of 
Auguftj 1787, and yet the temperature of the pit \\'as fo low as 47, 5. 

at 
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at a rate nearly equal to one degree of temperature for each 
degree of latitude. 

The fecond table marks the temperature of places in the 
kingdom, which are not fituated on the fea coaft. From this 
Vfc have fome data for inferring the elfeds which arife in con- 
fequence of diftance from the fea, and elevation. Thus it will 
be found, that the country adjoining to Tullamore in the King's 
county, near the ce/ifre of the kingdom, about Ji/ly mi/es diftant 
from the Irilh channel on one fide, and as much from the weftern 
ocean at the bay of Galway on the other ilde of Ireland, gradually 
elevated to the height of two hundred and Jix feet above the level of 
the fea *, and not very far beneath the higheft point of the general 
furfacc of our ifland f, pofTeffes a mean temperature nearly correl^ 
ponding to a fituation on the coaft two degrees more northerly. 

In 



The elevation of the country at Tullamore is thus proved : 



Feet. 



Elevation of the Canal bafon at James's-ftreet; in Dublin, above the mean 
height of the tide at the Marine fchool on the river Liffey, by ohfervations 
made far the Canal Company, - - - ~ *^7i 

Elevation of the fummit levil of the Ganal above the Bafon in James's- 
ftreet. See Brownrigg's Survey , - - - - iozi 



Total elevation of fummit level, - - 270 

Depreflion of Tullamore, below the fummit level. See Jlatement laid 
before Parliament, _ _ - - 64 



Hence elevation of Tullamore above the mean height of the tide in the 
liver LifFey - - « - _ 206 



f It may fcem ftrange that a tra£l: of country full of morafles, (hould neverthelefs, 
be marked as almoft the higheft part of the general furface of the kingdom ; yet there 

is 
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In the third table is written the temperature of the foil, as 
obferved in confiderable towns ; from whence it may be in- 
ferred, that there is an artificial encreafe of heat ufually com- 
municated to the furface of the earth in fuch places, varying 
confiderably from the mean temperature of the contiguous 
country. This is to be elieemed the refult of the warmth 
communicated diredly from the quantity of fuel burnt in fuch 
towns, and from the heated air and fmokc which, more or lefs, 

is great reafon to believe that the Bog of Allen, wherein is placed the fummit level 
of the Grand Canal, is in reality elevated above a very large portion of the furface of 
Ireland ; which may be inferred from the following circumflances : 

From the Bog of Allen the River Barrow derives the greater part of its waters ; and 
at Monaflerevan, (from whence it has yet a courfe of fixty-eight Irifh miles to traverfe 
before it reaches the fouthern fea on the coaft of Waterford ;) its depreflion is eighty 
feet below the fummit level of the Grand Canal. See Brownrigg's furvey. 

From the fame fource rifes the River Boyne, which, after a north-eaft courfe of 
forty miles, difcharges itfelf into St. George's Channel, on the eaftern coaft of the 
kingdom f/ee map of Ireland J ; and the elevation of the Bog of Allen is proved to be 
two hundred and feventy feet above the eaftern coaft at Dublin. See preceding note. 

Wefterly, the defcent is every where toward the Shannon, (^/ee furveys before par- 
liament) even to the fource of its waters, (compare Convenes furvey of the Shannon 
nvith Brownrigg's furvey of the Canal J fo that this fpacious river, which, rifmg from 
the borders of the northern province of Ulfter, waflies the fliores of the three re- 
maining provinces of Ireland through a courfe of one hundred and eighteen miles, 
(fee Cowen's furvey) is every where confiderably deprefled beneath the Bog of Allen. 

Hence it appears, that in a foutherly direftlon as far as Waterford ; eafterly, to 
Dublin and Drogheda ; northerly, as far as Lough Allen ; and wefterly, to the ocean 
at the mouth of the River Shannon ; the defcent of the kingdom is every where 
from this extenfive morafs. 

refts 
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refts over the furface. It is here noticed, to prevent errors in 
experiments derived from fuch fituations ; and to ihew, in general, 
the unfitnefs of great cities for determining, with accuracy, the 
true temperature of the year ; in which places, neverthelefs, 
experiments of this kind have nfually been made, without any 
corredion for fuch irregularities. 

The local difpofition of our iiland, confiderably advanced 
into the Weftern Ocean beyond the other fliores of Europe, and 
removed from the immediate influence of any great trad of 
mountainous country, renders it pecuUarly fitted for a Aandard 
fituation, to which the obfervations of other countries may be 
conveniently referred, for which reafon thefe experiments have 
been made with attention. 

The thermometers uled were graduated from a common 
llandard j and that flandard itfelf carefully made, and compared 
with many of the beft thermometers of different countries ; yet 
ftil] I would advife that the refults be not too implicitly confided 
in, until fupported by fucceeding experiments. 
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TABLE t 

Mean Temperature of the Sca-Coaft of Ireland^ obferved in different 

Latt'tudes. 

Lat. 55° 12' Medium temperature of the northern coaH of 
Ireland, near the town of Ballycaftle, obferved 
in the year 1788, by means of copious fprings 
flowing from a liraeftone foil * - - 48» 

Lat. 540 48' Medium temperature of the iiland of Enifcoo, 
one of the Roffes ifliands, on the weftern coaft of 
Ireland, obferved by means of a covered well in 
a granite rock ; the maximum of temperature 
taken in 1787, the minimum f in 1788 - 48,6 

Lat. 530 20* Medium temperature of the eaftern coaft of 
Ireland, near Dublin, obferved by means of 
deep covered wells in foils of clay, gravel and 
limeftone, 1788 - - - 49>4 

Lat. 51* 54' Medium temperature of the fouth coaft of 
Ireland, near the city of Cork, obferved by 
means of deep covered wells in limeftone and 
other foils $, 1788 - - - 51, a 

» Obferved by Mr. Edmond Mc. Gildowny. 
f- Minimum obferved by Robert Corbet, Efq; 
% Obferved by J. Longfield, Efq-, M. D. 

TABLE 
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TABLE II. 

Mean Temperatures of Places diftant^ow the Sea^ 4«</ elevated above 

Its Surface. 

Lat. 55" Medium temperature* in the neighbourhood 

of Londonderry, diflant twenty Ir(/k\ miles from 
the northern, fea, and at a fuppofed elevation of 
one hundred feet above it (1788) - 46,9 

Lat. 54<* 20' Medium temperature J in the neighbourhood 
of Armagh, diftant twenty-five miles from the 
Irifli Channel, and elevated about fifty-eight 
feet above the coaft §, by means of a well fixty 
feet deep funk to the bottom of a gravelly hill, 
(1788) - - - . - 47.S 

• Obfcrved by William Patterfon, Efqj M. D. 

f 544. Irifli miles are almoft equal to a degree of the meridian^ tfiat is to 60 geo- 
{[raphical miles, or to 6^^ Englifli miles. 

J Obferved by the Rev. De^an Hamilton. 

f This elevation is prefumcd from the foUoswing circumllanccj : 

Feet. 
Elevation of Lough Neagh above the fea, from obfervations (fee WhitnmrtVs 

Reports J that have lately been found extremely correft - - . jg 

From Lough Neagh to Blackwater town, through a diftance of fcven or eight 
miles, the river Blackwater is navigable, and extremely ftill, fo that Its ifall 
cannot exceed . - - - _ -la 

From Blackwater town to the valley of Armagh is a direft diftance of about 
four miles ; for that fpace the elevation here marked is only the refult of con- 
je£lure -«*»_ . -la 

Total - - . ~^ 
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Lat. 53° 12' Medium temperature derived from the maxi- 
mum of 1787, and minimum * of 1788, in the 
neighbourhood of Tullamore (in the King's 
county) near the center of the kingdom, dijiant 
fifty miles from both the feas f , elevated two 
hundred and fix feet above the coaftt. in a 
level country, which may be counted the higheft 
ground of the general furface of Ireland § - 48, 



TABLE III. 

Mean Temperature in Cities. 

Medium temperature in different parts of the 
city of Londonderry by maximum of 1787, and 
minimum of 1788, various from - - 47, 6 to 49 

Medium temperature in diflTerent parts of 
the city of DubHn in 1788 - - 50 to 52 

Medium temperature in different parts of the 
city of Cork in the year 1788 - - 52, 5 to 53, $ 

* Minimum obfervcd by the Rev. Peter Turpin. 
f See map of Ireland. 
\ For proof of this, fee note in page 151. 
J See the fecond note in page 151. 



